DOCOMENT RESOHE 



ED 087 555 



PS 007 057 



AOTHOR 
TITLE 

SPONS AGENCY 

POB DATE 
NOTE 



EDRS PRICE 
DESCRIPTORS 



IDENTIFIERS 



Spaner, Steven D. ; Jordan^ Thonas E. 

An Aid-^U Analysis of Maternal Antecedents to Locus of 
Control • Internal (LoC-1) at Age 60 Months* 
National Inst . of Education (DHEW)^ Washington, 
D.C. 
Aug 73 

15p«; Paper presented at the Annual Convention of fhe 
American Psychological Association (81st<r Montreal, 
Canada, August 27-31, 1973) 

MF-$0.65 HC-$3.29 

♦Early Childhood; ♦Locus of Control; Mothers; 
♦Multiple Regression Analysis; ♦Parent Influence; 
♦Predictive Ability (Testing) ; Research Methodology; 
Sex Differences 
St. Louis Baby Study 



ABSTRACT 

This study reports an attempt to explore within a 
heterogeneous population the pattern of influence which selected 
maternal traits exert on internal locus of control at age 5 years. 
Infomation on the relevant variables was retrieved from the 
computer-based data bank of the St. Louis Baby Study. The maternal 
traits used for prediction included the mother's age, a measure of 
authoritarianism, race, IQ, level of education, a measure of anxiety, 
and a measure of the stimulation value of the home. Locus of control 
scores were available for the 77 children involved. A special 
multiple regression analysis (Automatic Interaction Detectoi., AID) 
was used. A brief discussion of the substantive results is followed 
by an extended discussion of the AID analysis. (ST) 
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INTRODUCTION 

Traditionally the performance of children in elementary school 
has been formulated as the consequence of mental ability. In turn, 
mental functions have been largely confined to the measurable in- 
tellectual skills generically known as the IQ, Theoretically, person- 
ality factors have been acknowledged, but the comparative complexity 
of theory In this domain, together with a lack of easily administered 
Instruments, has led to their neglect. 

One of the more useful concepts in the personality domain is th^t 
of reinforcement in social theory and its consequences for human be- 
havior. As set forth by Rotter (1966) the concept states that person- 
ality characteristics can be understood as the consequences of patterns 
of social reinforcement generated by human interaction. Individuals, 
It Is reasoned, perceive that their attempts to perform and achieve 
seem to fail or succeed due to factors they can or cannot control. 
Since thot ttmc Uie concept has developed further. A distinction has 
been mijdc in the site or locun of indl vidue^ls ' sense of control, and 
has been formulated in rccerjt years as I n te rnul or external , Internal 
locus (jf control (LoC-I) is the state in which people believe that 
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effectiveness and assumption of responsibility for success and failure 
lies within them. In contrast, external locus of control (LoC-E) 
prevails In Individuals who believe that things other than their own 
efforts, 1 uck , they , the world , for example, play the dominant role in 
human affairs (Lefcourt, I966). This concept is essentially en aspect 
of a theme basic to the life orientation of Western man, the concept 
of mastery (Battle & Rotter, 1963). In the lives of children the prin- 
ciple expression of mastery lies In meeting the developmental task of 
academic achievement* Buck and Austrin (1971), for example, have found 
that internal LoC Is more likely to be found In achievers than in 
underachlevers* 

A topic of emerging significance has been the search for antecedents 
to the patterns of internal and external LoC (Lefcourt, 1966), with a 
view to manipulating and Increasing Internallty (Relmanis, 1971)* Leads 
to date have come from Bartel ()971) who has pointed out that social 
class effects increase with age among elementary school children, and 
that there are patterns of influence within levels of social class. 
A second lead has come from Relmanis (1971) indicating different patterns 
of LoC in boys and girls, Relmanis has also shown that home background 
affects LoC. Within that setting McDonald (1971) has identified by 
retrospective means the role of maternal traits nurturance, expcc tat lofis , 
and pressures In the development of LoC. Buck and Austrin (197') . have 
also shown that LoC levels and concurrent maternal attitudes arc related. 
Elsewhere In the nov/ extensive literature (Throop i McDonald, 1971) on 
LoC tlic work of Cntwhistle and Grcenberger (1972) makes a strong case 
for seeing the role of salient factors as a complex rather than simple 
matter. By way of illustration wc may observe that variables exlia at 
levels; that is» there may he t'i fects tiaceable to iiqes of n)othc rs so 



that young mothers differ from older mothers in the way they exert 
influence on the personality traits of children, 

A procedural development has been the refinement of tests which 
permit the explanation of locus of control, internal and external, in 
children. The instrument used in tins investigation was developed by 
Delys and Stephens (1970 ^nd modified for use in the St. Louis Baby 
Study, It consi ts of 16 open-ended statements with four focal subjects 
selected by the authors for the child to relate his response to; e.g., 
you^ , other chi Idren , mothers , fathers . The Instrument was administered 
orally to about 300 children at age five years. The LoC scale has 
been applied within the diversity of social and intellectual backgrounds 
found in the I966 cohort of the St. Louis Baby Study, some of whom are 
the subjects of this report. 

METHOD 

This study reports an attempt to explore within a heterogeneous 
population the pattern of influence which selected maternal traits exert 
on Internal Locus of Control (LoC-I) at age 60 months. With this formu- 
lation In mind, information on the relevant variables was retrieved 
from the computer-based data bonk of the St. Louis Baby Study. 

Tfie matcrn*il traits selected for use as predictors were as follows: 

M otcrn,-)] age is the age at tlic time of delivery of probands in 

1966-67. 

All i !i a measure of iiu t hor i ta r i an i sm in family ideology which 
was administered to ii)Othcrs during confinement. The scale was 
developed by Ernhart I Locvinger (I969). 

Race is a classification as rton-white and white, the relevant 
ethnic grouping in the St. Louis metropolitan area. 



Anxiety io the score on Beiidicj's (!955) revision of the Taylor 
anxiety scale, administered six months post partum. 
IQ Is the score on the Quick Test (Ammons » I962) administered to 
mothers at child age two years. 

Educat ion is a rank value representing level of completed 
schooling at child age three years, '^elenentary school, Z^part 
high school, 3=high school graduate. A=part college, 5^ college 
graduate . 

Stimulation is a measure of the anount of mother structured 
experiential stimulations. This predictor was constructed by 
combining three of six subscores on Caldwell's (1970 STIM test, 
a measure of the stimulation value of the home. ThSs measure 
was obtained at child age four years. 

Subjects . The number of boys and girls having complete Information on 
the above predictor variables and the criterion, LoC-^l, was ^♦O bovs 
and 37 girls. As Table 1 shows the boys and girls selected were gener- 
ally similar to each other as well as to the larger cohort from which 
they were drawn. Nevertheless, because of previous research by Reimanis 
(1971) demonstrating the different effects of the socializing process 
on boys' and girls' LoC-l scores, the analyses were performed on the 
separate sex groups Instead of the pooled sample. 



INSERT TABLE 1 ABOUT HERE 



Stat i St ical procodurcs . The data were explored by submitting them to 
an AID (Automatic Interaction Detection) analysis. AID originated from 



from the OSIRIS package of the University of Michigan; the version AID-A 
Is a refinement of AID by Koplyay in 1971. AID-^ is like a stepwise 
regression program but employs a nonsymmetrical branching process, based 
on variance analysis techniques, to subdivide the sample into a series 
of subgroups which maximize prediction of the dependent variable. The 
Independent variables need not be quantitative and can be qualitative cate- 
gories. When quantitative predictors are used they can be categorized into 
Intervals of unequal length. The assumption of linearity and additivity 
Inherent in conventional regression techniques are not required. 

More technically, the AID-'* program operates by finding the pre- 
dictor variable which when dichotomized will yield the lowest wi thin 
group sum of squared deviations for the dependent variables. Essentially 
this Is the dlchotomizatlon which accounts for more of the variance of 
the dependent variable, (I.e., has a larger correlation with the dependent 
variable) than any other dichotomlzation based on grouping the categories 
of a single predictor Into two groups. Once this first dichotomlzation 
Is complete, the AID-^ program searches for the next group with the now 
largest wl thi n group sum of squared deviations for the dependent variable. 
When this group is Identified the splitting process as above is repeated 
l,c,, AID"^ finds the predictor variable which when dichotomized will 
yield the lowest within group sum of squared deviations for the dependent 
variable. Searching and splitting continue so long as an eligible group 
has at least the specified minimum number of cases and a larger wl th in 
group sum of squared deviations than a specified minimum proportion of 
the original sum of squared deviations. Processing stops when the 
reduction of wi th i n group variance is not reduced by some minimum propor- 
tion of the total sum of squares or the number of groups exceeds a preset 



maximum. 

As an option the program arranges the groups into a branching ''tree** 
which npresents the effectiveness of each predictor variable and its 
Interacting pattern with the other tjredictor variables. Another important 
and invaluable option is that of selecting subjects randomly and performing 
a single or doubie cross-validation, 

RESULTS 

Results of the AID-A analysis for boys are presented in Figure K 
Of the original seven predictors three were discarded - race, level of 
education and stimulation. Of the four retained predictors statistical 
significance Is greatest for AFUe - the authoritarian ideology measure, 
and for maternal Intelligence - the (JT score. Anxiety is significant for 
the high score branch of the tree, but delivery age does not increase the 
value to a statistically significant degree. 



INSERT FIGURE 1 AND 2 ABOUT HERE 

In the case of gl rl s (Figure 2) race, stimulation, and QT score were 
discarded. Among the useful predictors were delivery, age, and education, 
with anxiety contributing to the high side of tne tree, and AFUe contribu*- 
tinq to the low side; but, without statistically significant increments in 
R^. The trees for boys and girls arc similar in the number of groups 
generated, the patlcni of the spills, the absence of exponentials in the 
Interactions, roughly comparable 'R^ volues at each split, and in using 
three of five predictors commonly. They differ in the order of importance 
of each predictor and in the selection of a variable to represent maternal 
Intelligence level. For the boys the QT score was chosen; for the girls 



the education level was retained. 
' Val Idation . The second part of the results is a validation of the AID-^ 
derived models. The AID-^ variables for boys and girls were studied using 
the continuous predictor variables in a standard Iterative regression pro- 
gram (MULR-05) described by Ward £ Jennings (1973^ and by Kelly, Beggs, 
S McNeil (196y). Validation took the form of attempting to recapture the 

values of the parsimonious AID-^ generated regression models through 
the MULR-OS program and by making appropriate comparisons. 

The regression models constructed for this purpose were as follows: 
The full model of a simple linear combination of the original variables. 

YlqQ « a^U + aiAge + aiAFice + ajRace + a^Anx^ety + agQT + a^Education 
+ a^Stlmulat ion + E 
A restricted boys' ryodel of a simple linear combination of the retained 
variables from the AID-^* analysis of the boys' sample. 

^LoC " ^o^ ^i^'^'se ^^^^ ^ a^Anxiety + a^Age + E 
A restricted girlr.' model of a simple linear combination of the retained 
variables from the AID-^ analysis of the girls' sample. 

Y| r « a U + ajAge + aaEducation + asAnxiety + aaAFUe + E 

LOU O 

The AID-^ boys' model of a linear combination of unique and Interaction 
var tables. 

Y - a U >- aiAFlea ^ a^QT + a^Anxiety + a^Age + agCAFI-QT) + 

LOL 

aeCAFI^g '^QT'^Anxiety) + a^(AFI gg^QT'^Age) + E 
The AID'i^ girls' model of a linear combination of unique and interaction 
variables. 

Y - a U + aiAgc + a;^Educatlon + a^Anxiety + a,^AFIg3 + (Age^Educat ion) 
LoC ^ 

aG(Aqc'^Educatlon*>Anxiety) + ay'^Age'^Educatlon^^AFI ) -i E 

ERIC 



Where Y 



» the internal locus of control score. 



LoC 



U 



» a vector of unit elements. 



a -a? « partial regression weights whose values are calculated 



so as to obtain a minimum error sum of squares. 



E * the vector of errors in prediction. 



INSERT 



TABLE 



2 



ABOUT 



HERE 



In Table 2 we see the values of models of LoC- 1 for boys and girls, 
together with F-test comparisons where appropriate. Model 1 for boys and 
gfrls Is the original seven predictor series in simple linear form. The 
boys* Full model !s not statistically significant (R^ =^ .21) but the girls 
Is (R^ » ,38> P-.03). Application of the AID-^ program reduced the predictors 
for boys to a combination of AFIesi Anxiety, IQ and delivery age, and for 
gfrls to delivery age, education, anxiety and AFIee* When these four- 
variable prediction sets were set forth in the MULR-05 program in simple 
linear form, that Is, model 2, the boys' model 2 fell far below the full 
model's Revalue of ,21, reaching only R^»,13* The four factor model for 
girls came closer to the full seven-factor model, dropping from R^= .38 to 
R^«= .35. On the other hand, when the complex AIO-^ modell was run in the 
.MULR'05 regression program, that is model 3, the R^ of the boys' AID-^ 
mode), R^° ,21, and the girls' AID-^ model, R^ « ,39» equalled or exceeded 
the of both the Restricted and Full models, Tttc F-tcst comparisons were 
all significant, haN?evef. 



DISCUSSION 

Our intent has boon to examine the vnlue of the AID-A analysis in 



the context of a relevant problem m child development. Our observations 
begin v;Ich the value of the AlO-^ analysis* In the context of the currently 
active topic of locus of-control in children we see that the AID-A program 
is quite useful as a heuristic tool. The program set aside three of seven 
predictors in separate analyses of five-year-old boys and girls* Within 
predetermined limits the AID-^ program took the four best predictors and 
generated a complex yet parsimonious regression model for each sex. 

Our second comment arises from the decision to validate these models by 
means of the MULR-05 regression program. In our view validity is established 
as well as parsimony \or the A I D-^ program because values generated in 
both programs are quite similar. Additionally, the comparisons of several 
regression models revealed that the parsimonious AID-^ model was highest 
In predl ct i veness • 

Our final point is that we find the AID-^ program as revised by Koplyay 
(I97O to.be a powerful and flexible multivariate tool. It permits the 
search for optimal arrangements of data to be conducted In such a way that 
empirical rather than theoretical propositions can be introduced relatively 
early by the theoretician. Of course, the proviso obtains that original 
sets of predictors need to be chosen with care. Without some intellectual 
premise the AID-^ program Is reduced to the level of a dull rather than 
8 sharp tool; It can only turn out products whose value Is proportional 
to the care used to select predictors. However, once that obvious dictum 
Is respected the AID-^ program becomes a useful tool in the process of 
Inquiry. It can help investigators achieve a useful degree of parsimony 
when exploring substantial bodies of data. 



SUMMARY 

KoplyayS (1971) A!D-^ regression interaction program has been 
applied to seven predictors of locus of control. The selected traits 
were maternal characteristics assessed at several points in time prior 
to assessmi^nt of locus of control at child age sixty months. Results 
of the analysis are reported separately for ^0 boys and 37 girls in tree 
like branching schematics. The parsimonious models generated in by the 
AID-^ program were replicated on the regression program known as MULR-05 
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